Megacystis microcolon intestinal hypoperistalsis syndrome is a rare congenital anomaly. Several pathogeneses have been described so far, but there is no single mechanism that can explain all the findings of the syndrome. Affected newborns usually present clinically in the first few days of life. The mainstay of diagnosis is a pre or a postnatal imaging evaluation using ultrasound or magnetic resonance imaging. We report an unusual urinary tract finding in a patient with the classic triads of the syndrome that was diagnosed with both pre and postnatal imaging evaluation.
CASE REPORT
A 23-year-old primigravid patient was referred to our hospital because of abnormal pre-natal ultrasound (US) findings noted at an outside institution. Sonographic evaluation of the fetus at 27 weeks of gestation at our hospital revealed a markedly distended urinary bladder, severe bilateral megaureters and pelvicaliectasis in combination with polyhydramnios ( Fig. 1) . Fetal magnetic resonance imaging (MRI) confirmed the sonographic findings and also demonstrated markedly distended proximal small bowel loops and diminutive distal colon (Fig. 2) . Based on this constellation of findings, the diagnosis of megacystis microcolon intestinal hypoperistalsis syndrome (MMIHS) was made. The mother was followed expectantly and gave birth to a female neonate at 36 weeks of gestation. The diagnosis of MMIHS was confirmed with postnatal US, computerized tomography (CT) (Figure 3 ) and contrast enema examinations. All the features of the syndrome including a massively enlarged urinary bladder, small colon and distended proximal bowel loops having little or no peristalsis were identified. However, an unusual and striking radiographic appearance was noted on an antero-posterior (AP) abdominal radiograph taken on the fifth postnatal day. There was a large air filled structure in the mid abdomen that was concerning for a loculated free intra-peritoneal air or a massively distended bowel loop. Further evaluation with a decubitus radiograph and US demonstrated that the gas filled structure was actually the urinary bladder. A repeat radiograph the same day showed the presence of air refluxing into the ureters and collecting systems as well (Fig. 4) . A voiding cystourethrography (VCUG) performed at the age of 20 days further confirmed the findings by depicting the intravesical gas as a filling defect in the urinary bladder. An associated grade 1 reflux was also noted on the left side (Fig. 5) . The delay in doing the VCUG is attributed to the initial difficulty in recognizing the air to be intravesical. Decompression of the distended bladder was performed at the bedside under ultrasound guidance with a syringe that resulted in drainage of a large amount of urine and air. Post procedure radiographic evaluation showed marked improvement. The patient later underwent laparoscopic evaluation at 2 months of age that confirmed a megacystis, a malrotated microcolon and multiple small intestinal atresias. A fistula to the bladder was not clearly identified. At surgery, multiple enterotomy stricturoplasties and primary bowel anastomoses were performed. The patient is being evaluated for potential small bowel transplantation. MMIHS is a rare congenital syndrome that was first described in 1976 by Berdon et al (1) . It represents the most severe form of functional intestinal obstruction in the newborn and is generally associated with a fatal outcome. So far there have been 227 reported cases of this syndrome (2). There is a clear preponderance to female neonates (F:M ratio of 2.4:1) but male neonates usually present with the most severe form of the disease (2). Several hypotheses including genetic, myogenic, neurogenic and hormonal abnormalities have been reported as possible mechanisms in the pathogenesis of MMIHS. However, none of these were found to be the sole mechanism and a multifactorial etiology involving interplay of all the above factors is more plausible (3). Affected neonates present clinically in the first few days of life with abdominal distention, bilious emesis, failure to pass meconium and inability to void. Prognosis is generally poor with death occurring in the first few weeks or months of life (2, 4). Imaging plays a central role in diagnosing MMIHS both during pregnancy and after delivery. Although fetal US evaluation was previously reported to be the modality of choice for prenatal diagnosis of MMIHS, this has significantly changed after the advent of fetal MRI (5, 6). It has been shown that fetal MRI is superior in visualizing the abnormal bowel, bladder and the collecting systems (5). The excellent depiction of the abnormalities in the prenatal MR imaging of our case also reiterates this fact. Multimodality imaging and laparoscopic evaluation of the newborn also demonstrated findings in keeping with MMIHS. To our knowledge the findings of a urinary tract massively distended with air in a newborn has not been previously described in conjunction with MIMHS or for that matter with any other condition. The gas filled distended bladder, ureters and pelvicalyces on plain abdominal radiographs were very striking. No definite iatrogenic cause could be elucidated. No fistulous communication between the bladder and bowel was visualized during surgery. A urine culture failed to demonstrate a bacterial pathogen. High-grade bilateral vesicoureteric reflux must have been present that was not depicted on the VCUG to explain the air in both pelvicalyces. Following drainage of the bladder, the air progressively disappeared and was not found to reappear. In summary, no etiology was found to explain the self limiting massive air in the collecting systems.
Having a neonate with dilated bilateral renal collecting systems with an enlarged bladder should make one think of a neurogenic bladder with severe vesicoureteric reflux, urethral obstruction or bladder neck obstruction (with any or all combinations of these). In a male infant, megacystis with hydronephosis is most commonly secondary to posterior urethral valves (PUV). In our case report the patient was female which excludes this diagnosis. The diagnostic considerations when having megacystis include PUV in males, Prune-Belly syndrome and MMIHS [7] . Prune-Belly is a much rarer cause of megacystis and occurs almost exclusively in males with stigmata of cryptorchidism and absence/abnormal abdominal wall musculature. Finally, the diagnostic considerations for microcolon include ileal atresia, meconium ileus, proximal colonic atresia and total colonic aganglionosis [8] . Usually these entities present alone and not so closely associated with hydronephosis and megacystis as in our case. Meconium ileus is always seen in neonates with cystic fibrosis which can be diagnosed using specific laboratory studies like the sweat chloride test. Total colonic aganglionosis can be confirmed by colon biopsy revealing the absence of normal ganglion cells. Intestinal hypoperistalsis can occur in situations where there is diffuse intestinal neuronal dysplasia. Although the constellation of all three findings, severely dilated urinary bladder, microcolon and hypoperistalsis of the intestines, steer the clinician and radiologist to the diagnosis of MMIHS, each of these entities separately has a differential diagnosis.
Megacystis microcolon intestinal hypoperistalsis syndrome (MMIHS) is a rare congenital anomaly characterized by a triad of markedly dilated non-obstructed urinary bladder, microcolon and decreased or absent intestinal peristalsis. Diagnosis is made with pre-or postnatal abdominal US and/or MRI. The radiologist should be aware of the possibility of unusual presentation of air filled bladder, ureters and pelvicalyces in this syndrome. sequence, TR=1100, TE=84, no contrast). There is a markedly distended urinary bladder (straight arrow) with ureteropelvicaliectasis and marked renal parenchymal thinning (curved arrows). The bowel loops are compressed posteriorly and a diminutive colon was noted on another plane (not shown). There was an associated polyhydramnios detected (black curved arrow).
Figure 3 (left):
Axial contrast enhanced computed tomography (CT) scan of the abdomen performed at the age of 2 months in this female infant with MMIHS revealed markedly distended, fluid-filled small bowel loops (straight arrow) and bilateral ureteropelvicaliectasis (curved arrow) which was more severe on the left side. There was no free intraperitoneal air detected (protocol: 36mAs, 80kV, 3mm slice thickness, with 8ml Iohexol (Omnipaque 300, GE health care, Princeton, NJ) injection). 
